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#include <pthread.h>

#include <stdio.h>

#include <stdlib.h>

#define NUM_THREADS 8

char *messages[NUM_THREADS];

struct thread_data {

int thread_id;

int sum;

char *message; };

struct thread_data thread_data_array[NUM_THREADS];
void *PrintHello(void *threadarg) {

int taskid, sum;

char *hello_msg;

struct thread_data *my_data;

my_data = (struct thread_data *) threadarg;
taskid = my_data->thread_id;

sum = my_data->sum;

hello_msg = my_data->message;
printf("Thread %d: %s Sum=%d\n", taskid, hello_msg,
pthread_exit(NULL);

return NULL;

}

sum) ;

int main(int argc, char *argv[])
{

pthread_t threads[NUM_THREADS];
int *taskids[NUM_THREADS];

int rc, t, sum;

sum=0;

messages[@] = "English: Hello World!";
messages[1] = "French: Bonjour, le
monde!";

messages[2] = "Spanish: Hola al mundo";
messages[3] = "Klingon: Nuqg neH!";
messages[4] = "German: Guten Tag, Welt!";
messages[5] = "Russian: Zdravstvytye,
mir!";

messages[6] = "Japan: Sekai e
konnichiwal!";

messages[7] = "Latin: Orbis, te saluto!";

for(t=0;t<NUM_THREADS;t++) {

sum = sum + t;
thread_data_array[t].thread_id = t;
thread_data_array[t].sum = sum;
thread_data_array[t].message =

Jle ®
messages[t];

printf("Creating thread %d\n", t);
rc = pthread_create(&threads[t], NULL,
PrintHello, (void *)
&thread_data_array[t]);

if (rc) {

printf("ERROR; return code from
pthread create() is %d\n", rc);
exit(-1);

}

}

system("pause");
pthread_exit(NULL);

}
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Declare a pthread attribute variable of the pthread_attr_t data type

Initialize the attribute variable with pthread_attr_init()

Set the attribute detached status with pthread_attr_setdetachstate()

When done, free library resources used by the attribute with pthread_attr_destroy()
(Detaching) JLaas¥! ®
(joinable ) aleaid (L8 45Lad1 3 919 (s> Jhadin Lasdl Jazd pthread_detach() bl alosersd Sy
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Thread 1 Thread 2 Balance '-'\-.HQ)J‘ (_§-L’J mutex d&_c ) °
Lo (lock the "Balance” )

R ead balance: $1000 $1000

B! i ﬁ\mb Ja.a_”
R ead balance: $1000 $1000 LY M\
' °
Deposit $200 $1000 J‘ L‘!"""""’ ﬁ" 6\'” ‘_’M‘
(crltlcal section ) z,> alade
Deposit $200 31000
Update balance $1000+3200 $1200

Update balance $1000+3200 | 31200
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Without Mutex With Mutex sl Als. ilae ®
int counter=0; /* Note scope of variable and mutex are the same */ F .. o
pthread mutex t mutexl = PTHREAD MUTEX INITIALIZER; ol dmiul pdeg Mutexes
/* Function C */ int counter=0;

void functionC ()
{ /* Function C */
void functionC ()

counter++ {
pthread mutex lock( &mutexl ):

} counter++
pthread mutex_unlock( &mutexl ):

}
Possible execution sequence
Thread1 Thread2 Threadl Thread 2

counter = 0 counter = 0 counter =0 counter =0 .

Thread 2 locked out.

counter = 1 counter = 1 counter = 1 . .
Thread 1 has exclusive use of variable counter

counter = 2
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CPRES M {RCAR{ LI
pthread_mutex_init (mutex,attr)
pthread_mutex_destroy (mutex)
pthread_mutexattr_init (attr)
pthread_mutexattr_destroy (attr)
:{abﬁszY\ Gl °
Lol asiw! 4 L @ cpthread_mutex_t §4dL Mutexd! &l piie e (W) oy ©
i@mutex paall d@ sl uzgy
St die (DYl e ((Statically) oSLee ®
pthread_mutex_t mymutex = PTHREAD_MUTEX_INITIALIZER; ®
pthread_mutex_init() pld! alasezuly (Dynamically ) (Soobios  ©
attr. (pomutex J| 58 Slaws slae| Sy ®
(UI’IIOCI(ECI))}MJ}.&- mutex paill 080 d@l e ©
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Mutexes JI zidy 3le  ©
ol Slolayl
* pthread_mutex_lock (mutex)
* pthread_mutex_trylock (mutex)
* pthread_mutex_unlock (mutex)
plasadl el ¢
(Fat)mutex psill e Jommll ol dlaslgy adseiug pthread_mutex_lock() syl
mutex naill (unlocked) z18 @y G 1l lia > eiiw ,31 Lz 3lae mutex ) o113
3las mutex paill azg 13) 8,dlie busy Uasdl 85lie Jaay 4S cmutex paill 3le Jol=y pthread_mutex_trylock() sl ©
* _.Thisroutine may be useful in preventing
(deadlock ) BLus¥l bgyd cpo doyds i) cwlivn Cnig Il 1da (9SG ©
oo ol gty of da oslediul igllas gag cmutex U UL Ll alaulgy (£l 13) mutex I ziay pthread_mutex_unlock() sl ©
Aozl S bl alisi
Al ¥ (8 s Gumyus ©
(unlocked ) 7940 Wl mutex Sl € 13] ©
31 st eleles mutex Jl IS13] @
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#include <pthread.h>

#include <iostream>

#include <math.h>

#tdefine ITERATIONS 10000

// A shared mutex

pthread mutex_ t mutex;

double target;

void* opponent(void *arg) {

for(int i = @; i < ITERATIONS; ++i) {
// Lock the mutex

pthread_mutex_ lock(&mutex);

target -= target * 2 + tan(target);
// Unlock the mutex

pthread_mutex unlock(&mutex);

}
return NULL;

}

:Multithreading g5l 8ot dzeapll ®
Mutex Variables ) ( «SGgd| &insia ©

Jle ®
int main(int argc, char **argv) { target += target * 2 + tan(target);
pthread_t other; pthread mutex_unlock(&mutex);
target = 5.0; }
// Initialize the mutex if(pthread_join(other, NULL))
if(pthread mutex_init(&mutex, NULL)) { {
printf("Unable to initialize a printf("Could not join thread\n");
mutex\n"); return -1;
return -1; }
} // Clean up the mutex
if(pthread create(&other, NULL, pthread _mutex_destroy(&mutex);
&opponent, NULL)) { printf("Result: %f\n", target);
printf("Unable to spawn thread\n"); system("pause");
return -1; return 0;
} }

for(int i = @; i < ITERATIONS; ++i) {
pthread mutex_lock(&mutex);
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